The aim of this study was to analyze the effect of season and number of parity on the reproductive performance of sows kept on a commercial farm. To achieve this objective, 800 nrs productive parent sows and a total of 958 parities were analyzed. The results show that sow's breeding season had a significant effect on the weaning-to-oestrus interval, the farrowing rate, the litter size and weaning piglets with positive results during autumn, winter and spring seasons. The number of parity has a significant effect on the weaning-to-oestrus interval, litter size and weaning piglets with acceptable values in sows with more farrowing. The results of this study on a pig farm with analysis which highlights the risk factors associated with reproductive performance of sows, could be used to improve sow farm practices.
INTRODUCTION
The breeding season and the parity number/ age of animals are two of the main determinants of sow reproductive functions (1) . These two factors directly affect animal reproductive performance, hence the analysis of their effect is of a great importance for commercial herd production. The season parameters (temperature, day light duration, etc.) directly influence the main reproductive performance of sows. This is manifested by a decline in their reproductive abilities during the warm summer/autumn months (2, 3, 4) . The number of parity/age of the sows, which is associated with the physiological status of the animals (growth, development of the reproductive system, body condition, etc.), is another independent factor determining the reproductive functions of the sows (5), with proven tendencies to increase the reproductive parameters in sows with III th -VI th parities (6, 7) . The aim of this study was to determine the effect of season and parity on the reproductive performance of sows.
MATERIAL AND METHODS
The research was carried out in a commercial pig farm located in the north region of Bulgaria during the period between January-December 2015.
Experimental animals, housing, feeding and drinking management
The experimental materials used for this study consisted of 800 nrs. of productive parent sows TOPIGS 20 (from I st to VIII th parity) and terminal crossbreed boars from line Top Pi.
The boars were kept in individual pens with 7,00 sq. meters/head. The young gilts were housed in group pens (10 nrs.) at 1,00 sq. meters/head. After insemination, sows were housed in gestation crates for a period of one month. The animals with confirmed gestation were kept in buildings with a capacity for 320 nrs. of sows at 2,25 sq. meters/ head containing electronic feeding stations (total of 6 nrs. feeding stations per building). The farrowing sows were housed in individual farrowing pens. with 26 -28 days of lactation period.
Sows were fed ad libitum depending on the parity and body condition of the animals (according to the company's recommendations), and had free access to a low-pressure nipple drinker.
Artificial insemination and pregnancy diagnosis
Semen was collected no more than twice per week from boars housed at the same farm by using the Gloved Hand Technique. The obtained ejaculates were individually assessed for volume, number of sperm cells, and percent of motile spermatozoa. Volume (without gel fraction) was determined by using a graduated glass vessel with precision of 0.01 ml. The number of sperm cells was determined by using a photometer (Metro sperm-MAGAPOR, Spain). Percentage of motile spermatozoa (0 to 100%) was subjectively evaluated with a light microscope at a magnification of 100X. The minimum standards for an ejaculate to be acceptable for use were the following: volume ->80 ml; color -milky; odornormal; number of sperm per ml -100 x 10 6 ; motility ->70% and agglutination -<30%. The semen was diluted in SOLUSEM ® extender (AIM world wide, Holland) at a rate of 1+3 -1+10 and packaged in 80 -100 ml plastic bottles containing 3.0 x 10 9 live spermatozoa. Diluted sperm was stored in a cooler unit at 15 -17°C until used within 24 to 48 hours after collection. Oestrus detection of gilts and weaned sows was performed twice per day (09:30 to 10:30 and 15:00 to 16:00) with a mature boar. All animals were inseminated twice per oestrus with a spiral type catheter using the Hands-free Cervical Technique. The pregnancy was diagnosed between 23 -25 days after insemination with an ultrasound detector Smart Scan (HRE Agrar Elektronik GmbH, Germany).
Reproductive performance and statistical analysis
The estimation of reproductive performance was conducted for each animal included in this study. In fact, the following reproductive parameters were analyzed: 1) weaning-to-oestrus interval (days) -including saws showing signs of heat 3-12 days after weaning; 2) farrowing rate (%) ; 3) gestation length (days) -calculated from the first day of insemination to the day of farrowing; 4) litter size -total born piglets and live born piglets;-saws were included that gave birth to a minimum of 4 pigs and 5) number of weaning piglets. Before the analysis of data, the animals were categorized into: 1) season of insemination: Spring (MarchApril-May), Summer (June-July-August), Autumn (September-October-November) and Winter (December-January-February); 2) parity of sows: I, II, III, IV, V, VI and VII-VIII. For the purposes of this research a one-way ANOVA was used for the statistical analysis. The post hoc comparisons were done by a LSD test. All calculations and statistical analyses were processed by a statistical package Statistic for Windows Software (Stat Soft Inc., 1994), and for nonparametric analysis of means and proportion the Student's t-criterion was used. The data were collected by F-Central FarmManager software programme (Fancom BV, Nederland). 
RESULTS
A total of 958 litters were analyzed. The statistical analysis confirmed the significant effects of the two studied factors (season and parity) for evaluating reproductive parameters of sows. The reproductive parameters of the analyzed sows depending on season are presented in Table 1 .
The largest value of weaning-to-oestrus interval occurred during the summer and the lowest interval during autumn, winter and spring (p<0.05). The same tendencies were found in the farrowing rate (statistically unconfirmed differences) and in the length of the gestation period (p<0.05) of the animals. Prolificacy (number of total born and live born piglets in litter) appeared highest in animals bred during the autumn months and the lowest in those inseminated in winter and spring (p <0.05). Logically, the number of weaning piglets has the highest values in animals bred in autumn and the lowest values were from the animals inseminated during the warm summer months.
The reproductive parameters of the experimental sows regarding the influence of number of parity/ age of animals are presented in Table 2 .
As for the weaning-to-conception interval, a statistically proven tendency to extend its duration in the animals of I st -II nd farrowing compared to sows with more parities (p<0.05) was established. 
DISCUSSION
Reproductive parameters in sows depend on a complex of endogenous and exogenous factors. In the present study, the season's effect on the duration of the weaning-to-conception interval, the percentage of farrowing sows and the duration of pregnancy and the prolificacy of the animals was established. There is an extended weaning-to-first oestrus of sows during the warm summer months (June-JulyAugust). This extended period is associated with a decrease of the main reproductive parameters in animals, which directly affects the lower percentage of farrowing sows and the number of weaning piglets per litter (8, 9, 10, 11, 12) . The recovery of ovarian activity after the lactating period during the warm months is under the influence of extended daylight and increased ambient temperature (13) . This in turn leads to suppression of the normal secretion of gonadotropin-releasing hormones from the hypothalamus (the synthesis of follicle stimulating hormone and luteinizing hormone from the pituitary glands) resulting in prolongation of post-lactation ovulation and suppression of the manifestation of oestral signs (14) . The effect of increased ambient temperature would have an indirect influence over the extension of the weaning-to-first oestrus period. It is known that animal appetite is significantly reduced during warm summer months (15) , and this energy deficiency in the body suppresses the secretion of luteinizing hormone (14) . As a result, formation and ovulation of the follicles after weaning is prolonged, as well as an extension of the weaning period of oestrus (16) . On the other hand, a long daylight in summer has a direct effect on decreased melatonin secretion and the secretion of gonadotropin-releasing hormones (17) . The percentage of farrowing sows is lower in the animals bred during the summer months, compared to those in the autumn (the difference is statistically unconfirmed). The main reason for the low value of this indicator is the problem with fertilization, which is reflected in the increased percentage of repeat sows during the summer months. The increased ambient temperature during this "warm" season of the year suppresses the secretion of prolactin from the pituitary gland, which in turn influences the activity of the corpus luteum graviditatis (or suppresses the secretion of progesterone) especially after the 16 th day of fertilization (17) . The prolificacy in sows (total number of born and live piglets) depends on complex genetic and paragenetic factors, as the season indirectly affects the size of the litters. In the present study, a decrease in litter size values was observed in the winter and spring months.
The main technological indicator featuring the economic efficiency of sow production is the number of weaned piglets from an animal. In this study, the authors found statistically significant higher values (p<0.05) of this index in sows delivered in autumn, winter and spring, respectively, which is associated with a significant increase in mortality of suckling piglets while the lactation period during the warmer months of the year.
The analysis of the influence of seasonal factors on the reproductive performance of the animals surveyed in the particular farm/genetics, shows a strong "summer/seasonal infertility syndrome" in sows (16, 18) . This phenomenon is a result of the combination of two negative factors -the high temperature and the prolonged daylight during the summer's months of the year. The combination of these two factors affects through the neuroendocrine mechanism over the central nervous systemhypothalamus-pituitary-ovarian system (17) .
The age of the sows (particularly the number of parity) is another important external factor that affects the reproductive performance of the animals. The results obtained showed a tendency to prolong the duration of the weaning-to-conception interval in the animals on I st parity. The same trend was also found by other authors (19, 20) . The probable reason for this is that sows with I st -II nd farrowing have relatively higher nutritional requirements for their growth (since they have not yet reached the optimum body weight), and, on the other hand, have limited body reserves of protein and fat. These increased nutrition requirements associated with the intake of food during the lactation period and reduced appetite for the animals result in a negative energy balance in the body with the predominance of catabolic processes. All of these factors lead to inhibition of luteinizing hormone secretion, suppression of follicular maturation, resulting in prolongation of the weaning-to-conception period compared to animals on III rd , IV th and V th farrowing. Even though the same dependence is statistically unconfirmed, yet it has been established for a certain percentage of farrowing sows. The lowest values of this reproductive parameter were recorded in the animals of the I st -II nd farrowing, increasing at the V th parity and then again decreasing in their values (VII ty -VIII ty farrowing). Similar trends for a 3-5% lower percentage of farrowing sows were found by other authors (21, 22) . On the other hand, some workers (21, 23) indicate that the highest farrowing rate reaches the V th parity, and the authors consider that this age is optimal for culling of the animals. The analysis of the results showed that the saws of the III ty , IV ty and V ty farrowing had the shortest weaning-to-first oestrus period and had the highest percentage of farrowing animals, respectively.
The lowest amount of total born/live born piglets was observed in the animals of the first farrowing (p<0.05), whereas this dependence is being associated with the so-called second litter drop syndrome. A number of authors (24, 25) point out that this phenomenon is also due to physical immaturity of sows at first farrowing and their increased nutrition requirements, resulting in suboptimal litter size or farrowing rate. Data analysis revealed an increase in the values of the characteristics of the IV th and V th farrowing, followed by a decrease in VII th and VIII th parity. Similar dependencies for increasing of the litter size at the V th birth was determined by other authors (3, 6, 7) .
CONCLUSION
In the present study, no dependence was established between litter size of sows and the duration of pregnancy. However there was a statistically significant tendency for prolonged pregnancy in animals with a higher number of total born/live born piglets per litter. The results of the present study are significant from the practical points of view. Season of breeding of sows have significant effect of weaning-to-oestrus interval, farrowing rate, litter size and number of weaning piglets all resulting positively during Autumn, Winter and Spring. The effect of parity on the studied reproductive parameters is considerable in animals of III ty , IV ty and V ty parity.
